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Abstract. Jointly developing a business case for inter-organizational 
information systems (IOS) is difficult as: (1) in a business network there are 
benefits that may not appear at the site where costs occur, and (2) the involved 
stakeholders often have different or even conflicting organizational goals. This 
paper analyzes the use of value modeling as a way to address these two 
challenges and support business case development in a network. We carried out 
a case study to explore the usefulness of the value modeling logic during an 
IOS implementation project and conclude that the integration of value modeling 
into business case development can help to improve the quality of the business 
case. The value model allows business partners to get insights into the way 
value is exchanged in the network and check the distribution of costs and 
benefits, yet doing so without having to reveal confidential details about 
internal business processes. 
Keywords: Value modeling, Business case development, Inter-organizational 
system implementation.  
1 Introduction 
Decision makers in the current practice of IS implementations develop or receive a 
business case in which costs, benefits and risks of the project are estimated [1]. 
However, current business case development methods are expected to be of limited 
applicability in inter-organizational projects due to their complex nature. Cash and 
Konsynski [2] define an inter-organizational information system (IOS) as “an 
automated information system shared by two or more companies”. It enables joint 
service delivery to customers and coordination between profit-and-loss responsible 
business units, or between independent companies [3]. We refer to these as 
stakeholders in the remainder of this paper.  
One of the main challenges in IOS implementations is to address different or even 
conflicting organizational goals of the involved stakeholders. In the case that some or 
all business goals are conflicting, the partners in this cooperation are not likely to 
reveal sensitive information [4]. A second challenge is that the costs do not occur at 
the same point in the network where the benefits of the implementation are gained.  
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This paper analyzes the use of value modeling as a way to address these challenges 
and support business case development between different stakeholders in a network. 
We follow a design science approach and extend current value modeling logic to the 
domain of inter-organizational business case development. Business case 
development is already supported by a variety of tools and methods. Therefore, our 
research objective is a focused contribution to the value definition and knowledge 
sharing on the value distribution in an inter-organizational setting. We do so by 
developing a method called value modeling for inter-organizational projects 
(VM4IOP). In this paper we will specify the typical challenges for inter-
organizational business case development in the background section §2 and proceed 
by illustrating the deployment of the VM4IOP method, using the example of a case 
study at the harbor of Rotterdam in §4. Our design science research approach is 
explained in §3. 
2 Background 
The implementation of IOS to support inter-organizational coordination is essentially 
a joint effort: Stakeholders first jointly need to agree on the prospective (business) 
goals, and then investigate and implement the information system solutions that fit 
these objectives. In the beginning stages of such an implementation this is supported 
by the development of a business case.  
‘Business case’ is an ambiguous term often used by practitioners to refer to the 
relatively simple cost-benefit calculation being done for many management decisions. 
The business case describes and guides the evaluation of different implementation 
options, based on the expected costs, benefits and risks of each option. It is often used 
to support top management in deciding into which projects they want to invest, and it 
also is the highest-level requirements specification of a project. The business case is 
often accompanied with net present value, total cost of ownership or similar methods 
to support and specify cost benefit calculations.  
In an inter-organizational IS implementation, the traditional business case approach 
does not make clear which partners get which part of the benefits and which partners 
incur which part of the costs, and if the costs and benefits balance per partner. Often, 
in a network, benefits accrued by one partner depend on costs incurred by another. 
These differences in the distribution of cost versus benefits may not even be the 
critical element, but the involved stakeholders require that costs and benefits would be 
distributed fairly across the business network during and after this implementation. 
This opens up the discussion between stakeholders on the fairness distribution. With 
fair we refer to a situation where (i) the stakeholders that has the most value from the 
IS implementation also pays the largest share of the cost and (ii) all individual 
stakeholders are profitable as well as the entire network. The perception of an unequal 
cost-benefit distribution among partners can lead to mistrust and in some situations 
might even then end the implementation effort. 
We analyzed the combination of value models and business case development to 
address the problem of investment decision-making in a network. Value models can 
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assist to explicate how value is exchanged within each organization, but also between 
the actors in a network of separate organizations.   
A value model contains a set of objects, concepts and their relationships with the 
objective to express the business logic of a specific firm [5,6]. It provides powerful 
ways to understand, analyze, communicate, and manage strategic-oriented choices 
among business and technology stakeholders [6]. The origins of value models stem 
from the business modeling literature [7] specifying e-commerce applications. The 
current value modeling literature provides several methods, such as e3value [8], that 
are specifically designed for network settings [9].   
Combining the challenges of inter-organizational business case development and 
the contributions of value modeling we conclude a value model allows business 
partners to: 
(i) get insights into the way value is exchanged both within the organization 
as well as in the current network [10]; 
(ii) compare and assess the impact of different solutions on the business 
situation of each individual stakeholder as well as the entire network; 
(iii) discuss and check that a business idea will be implemented fairly, i.e. 
balancing costs and benefits, share the mutual perceptions between the 
stakeholders yet doing so without having to reveal confidential details 
about internal IT investments or business processes.  
 
We acknowledge the existing business case methods and tools [11,12] and also the 
contributions from the domain of decision support, trust and the negotiation process 
[13,14], but we see an opportunity for value modeling as method to contribute to 
networked business case development. We expect that the use of value models in the 
beginning of an IS implementation project helps the stakeholders to get better insights 
into their network. Open communication helps to initiate the group discussion by 
disclosing information step by step [15], which in turn increases the development of 
trust between the stakeholders of a project.  
3 Research Method 
Using design science [16] we developed a method (VM4IOP) that addresses some of 
the problems, identified in earlier research, concerning the development of a business 
case in inter-organizational projects [17]. Using an iterative design setup we discussed 
the method with several experts and academics. The method was deployed during a 
case study at the port of Rotterdam in The Netherlands. We will use this case as an 
example in this paper. However, we make the note that the value models presented in 
this paper were only discussed with the members of the research project and not yet 
with all practitioners normally involved in such a project.  
The case study at the port of Rotterdam involves multiple actors in a network that 
are engaged in the process of making a joint decision on an IT investment. More 
specifically, barge operators, terminal operators and the harbor authority discussed 
how a multi-agent system could support logistic planning in the port of Rotterdam. 
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4 The VM4IOP Method 
The VM4IOP method uses value models as main tool to provide insights into the 
network structure in an inter-organizational project. It does so by:   
• Explicating the relations between stakeholders in a network. 
• Providing a structured approach that helps to specify the value distribution in 
a network. This structured approach fits the dynamics of the business case 
development process. 
The method treats the business case development process as project in the beginning 
of the entire IS implementation project. The deployment process consists out of the 
following three main steps. Some of the steps require individual activities of all 
involved stakeholder others are a group effort. 
o Step 1: Assess the entire network with the help of a value model to recognize 
that there is a problem (group effort). 
o Step 2: Assess the value model of each individual actor to investigate the 
problem in more detail. 
o Step 3: Assessment of solution options. For each solution option clarify the 
changes in the network when a certain solution is implemented with the help of 
the value model (group effort). 
We will now describe each of the three deployment steps in more detail and give an 
illustration for its deployment using the harbor case.  
4.1 Step 1: Assessment of the Current Network Constellation  
Before the start of the business case development project the VM4IOP method is 
deployed to assess the profitability of the entire network. This activity results in a 
value model of the entire network, showing from a holistic point of view how the 
different actors are interacting with each other and how value is exchanged. Value 
models help the stakeholders to share their understanding regarding the collaboration 
and enable them to analyze the economic sustainability of the network. The main goal 
of value modeling is to reach agreement amongst profit-and-loss responsible units in a 
network regarding the question "Who is offering what value to whom and expects 
what value in return?" Once it is understood how different actors exchange value in a 
network, problems in the current network situation can be identified and located. 
Value objects can be money, products, services, or even experiences. Especially this 
aspect is important as it offers the involved practitioners a way to discuss the concept 
of value, explain it to each other and specify it [10]. 
 
Illustration: When we started our case study in the harbor there was no common 
understanding how the different actors currently create value in the network they are 
involved in. However, it was know how goods are flowing through the network and 
which actors have a contractual relation with each other. The contract model 
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presented in Figure 1 was used as a basis for drawing the value model of the current 
network situation, shown in Figure 3.  
The analysis of the models explicates where in the current network constellation a 
problem exists and why it might difficult to be solved. In this case we find that the 
shipper (upper left corner in Figure 3), as the customer of this network, has a need 
that can be fulfilled by executing two value streams of shipping service (the 
continuous lines). We also observe the value transactions are connected by the dashed 
lines, called dependency paths. The dependency path says nothing about the order in 
which these transactions must be performed. Rather, it expresses only the economic 
transactions that must be performed to satisfy a consumer need.  We further find that 
all value exchanges happen via the shipper and the carrier. Although the container 
flow between barge operators and terminal operators describes the core of the 
network (Figure 1), there is no contractual relation or value exchange between these 
two important actors. As they might have conflicting goals they might tend to act 
selfish, as there is no contract with consequences specified.  
 
Fig. 2. Value model harbor network – current situation 
4.2 Step 2: Individual Assessment of Current Network Situation  
Once the problems with the current network constellation are identified and the 
project is started, each individual actor is encouraged to zoom in on the collaborative 
value model and, as extension to it, develop their own value model. This activity 
should happen in the problem investigation phase when the as-is business situation is 
analyzed in terms of organizational mission, vision and goals. In this phase each actor 
can analyze how he exchanges value with other actors in the network. Based on this 
analysis each actor should decide if a change in his current situation is needed and if 
this change incorporates better alignment, collaboration or information transfer with 
other actors in the network. The resulting “actor specific value model” (as shown in 
Figure 4) can be used to identify problems with current business situation and support 
the stakeholder to decide if he wants to continue to participate in the project at hand.   
 
Container 
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Fig. 3. Actor level value model of current situation 
Illustration: When zooming in on the network 
from the perspective of the barge operator, we 
arrive at the value model shown in Figure 5. This 
value model shows all actors that the barge 
operator has a transaction with, given the focus of 
the project. This figure shows us that in the 
current value network the barge operator 
exchanges value with the shipper, in terms of 
shipping service for money. Even though the 
barge operator and the terminal operator 
physically meet in the harbor no value exchange is 
depicted in their current value model. Not having 
a specified exchange of value makes the problem 
at hand very complex.  
4.3 Step 3: Assessment of Solution Options – Link Costs and Benefits to the 
Value Models 
Following the problem investigation, the next steps in the business case development 
process are executed: solution options are identified and assessed first by each 
stakeholder individually, afterwards collaboratively. Depending on the complexity of 
the implementation options, the actors might find it useful to construct a value model 
for each solution option that can be used as input to clarify the business case. The 
value model allows the actors to specify for each solution option how their network 
changes once a solution is implemented e.g. it might be that the actors with which an 
actor does business change and that new actors enter the network.  
With respect to the linkage between the business case and the value model we 
require that all costs listed in the business case be translated into cash outflows, be it 
expenses or one-time investments. Cash outflows are represented as value exchanges 
in the e3value-modeling notation and can further be specified in the properties of 
actors (expenses and one time investments) or value ports (only expenses). 
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Fig. 4. Value model from the 
perspective of the barge operator
in harbor case 
536 S.M. Eckartz, C. Katsma, and R. Wieringa 
 
Fig. 5. Value model solution option 1 for the harbor case 
Inclusion of the benefits in the value model seems to be more difficult. Financial 
benefits can be shown as cash inflows related to a particular value exchange. Adding 
all financial benefits as value exchanges in the value model may result in a very 
complex value model. The idea of value modeling (in the e3value sense) is to 
translate everything into financial numbers based on which the profitability analysis 
can be run. Thus, including intangible benefits as value streams (e.g. loyalty, 
reputation) in the value model is only useful when a financial value can be assigned to 
it. This is often a challenging task which is based on many assumptions as some of the 
benefits can only be expressed through indirect effects e.g. on the overall profitability. 
However, it is the only way that benefits can be made visible at a network level [10].   
Illustration: Two example value models from our harbor case are shown in Figure 6 
and Figure 7. The first value model introduces a solution that is based on a “loyalty 
and reputation in return for on-time container service” relation between the barge and 
terminal operators. Compared with the original value model, this is the only change; 
no new actors enter the network.  
The second value model specifies a solution where an IOS (in this case called 
PAT) is implemented that is operated by a 3rd party. Figure 7 shows how the network 
constellation and value exchanges in the network change, e.g. by adding a new actor 
to the network. Other solution options one can think of can be assessed using the 
value models in a similar way.  
The developed value models provide useful insights for each individual actor, but 
also for the entire network that can be used during the cost distribution and agreement 
making process. This process can be supported by the use of discussion support 
systems or negotiation interventions, but the value models deliver a valuable input to 
support these methods with knowledge and content. Knowing how value is currently 
distributed in the network and how the different implementation options change this 
value distribution serves as a solid basis for discussing which actor pays what part of 
the total investment costs.  
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Fig. 6. Value model solution option 2 for the harbor case 
5 Conclusions  
Networked businesses have been leading to an increase in inter-organizational IS 
implementations. These implementations include some specific challenges that not 
always are completely supported by existing business case development approaches. 
Value modeling itself has been maturing and lately we have seen the first results from 
its application in inter-organizational settings. In this paper we have shown the results 
from an iterative design study in an extensive research project with scientists and 
practitioners. We apply value models in an inter-organizational business case 
development context. Our results show our VM4IOP method especially contributes to 
challenges often encountered in making the business case in an inter-organizational 
project. First, it specifies value streams -and mechanisms between the different actors 
and by doing so shows the involved actors the differences between cost and benefits 
and their location in the network. This is possible without having to reveal 
confidential details about internal IT investments or business processes for individual 
actors. Secondly, VM4IOP initiates and facilitates the group discussion and 
knowledge sharing in a setting where participants have conflicting goals by 
differentiating between private and public value streams and information.   
Value modeling by no means is the only necessary improvement of business case 
development in inter-organizational settings. The addition of a value model to a 
business case improves the quality of the business case because the various options 
relevant to the network’s actors are presented explicitly and, in turn, are understood 
better. Value exchanges are well reasoned about regarding the level of fairness they 
imply for the distribution of the costs and benefits among stakeholders in an IOS 
project. But our illustration also indicates the complexity of IOS implementations 
requires more than the mere addition of one specific modeling approach, like value 
modeling. We have strong indications that the addition of interventions or tools to 
support negotiation and discussion as well as decision support methods dedicated for 
the inter-organizational situation can be helpful. We recommend further research in 
that domain. Our results also show professionals are able to deploy the VM4IOP 
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method in an applied research project. Another next logical step is to validate and 
analyze the VM4IOP method in a commercial real life project and specify the 
requirements for negotiation support in IOS projects. 
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